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CHAPTER 1 
 
 
INTRODUCTION 
 
 
1.1 Background 
  
 Quantities of plastic wastes has increased rapidly throughout this decade due to its 
beneficial properties of low density, light weight and strength. Other important factors such 
as low cost and friendly design were the reason polymer product becomes an inseparable 
part of our lives. The one of the most profitable industry in Malaysia was plastic 
manufacturing. The exports of plastic products from Malaysia to South East Asia, United 
Kingdom and United State in 2001 were valued at U.S. $1.83 billion (Malaysia Department 
Statistics, 2002). 
 
 In Malaysia, most of our plastic wastes were dispose or abandon and not recycle. In 
other words, inside the municipal waste stream, the plastic wastes management options 
were merely incinerated or landfill. This had caused a very serious environmental threat to 
the environment due to the high volume of municipal solid wastes. The world's annual 
usage of plastic material has growth from approximately 5 million tons in 1950s to almost 
100 million tons in 2001. This tremendous growth of plastic waste should concern to 
reduce the environmental pollution. Figure 1.1 presents the types and quantities of plastic in 
municipal solid waste in United States of America (Siddique et al, 2008). Other than that, 
with the increasing cost of space for landfill and scarcity of natural aggregate, waste 
utilization has become a desirable alternative to disposal. 
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Table 1.1: Types and quantities of plastic in municipal solid waste in USA  
(Subramanian, 2000) 
 
 
 
 
 
 
 
 Plastic bottle cap which is made of polypropylene (PP) is one of the plastic product 
also known as low modulus synthesis fibers that are effectual in controlling shrinkage 
cracking (Foti, 2011). Polypropylene cap is a hard but flexible plastic while the body of 
plastic bottle is made from polyethylene terephathalate (PET), a clear tough plastic 
(Siddique et al, 2008). Unlikely to PET, the polypropylene cap is excluded in the process of 
recycling bottle due to its high melting point. The difference of polypropylene cap versus 
polyethylene terephathalate bottle in melting point is approximately 100 degree Celsius, 
which dramatically increases the cost of processing polypropylene cap. Obviously, the 
polypropylene cap was eliminated from selection of recycled due to its value in the market 
(Garthwaite, 2008). 
 
 
Figure 1.1: Compressed bales of waste plastic bottles 
 
Type of plastic Quantity (1000 tons) 
Polyethylene terephthalate (PET) 1700 
High density polyethylene (HDPE) 4120 
Low density polyethylene (LDPE) 
Polypropylene (PP) 
Polystyrene (PS) 
Other 
5010 
2580 
1990 
3130 
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 Incorporate with this situation, the purpose of this study was to fully utilize the 
polypropylene cap as partial coarse aggregate replacement in concrete in order to provide a 
desirable alternatives in reduce the negative impact on environment, producing a new 
composition of concrete and at the same time deplete the pressure on exploit natural 
resources. Furthermore, the polypropylene cap can greatly improve some of concrete 
properties due to polypropylene cap has high toughness, lighter in weight and good 
abrasion behavior (Saikia & Brito, 2012). 
 
1.2 Problem Statement 
 
 The production and consumption of plastic has increases substantially worldwide in 
recent years and has created a huge deposit in the domestic wastes and landfills. For 
example, around 32 million tons of plastic-based wastes were produced in the year of 2012. 
However, the rate of recycling plastic bottle was only 31% and the remaining was sent to 
landfill or incinerate (EPA, 2014). Despite the fact of increasing cost for landfill, 
polypropylene cap required a significant  amount of time, approximately up to hundreds of 
year to be fully decomposed (to be determined because polypropylene cap have not existed 
for long enough) due to its very slow degradation rate. At the same time, incineration was 
also not an advisable option due to the potentially harmful chemical composition of 
polypropylene cap (Siddique et al, 2008).  
 
 On the other hand, high demands for raw materials such as natural aggregate due to 
the rapid increasing of population and construction development has cause a heavy 
exploitation on the natural resources. Continuous of natural aggregate quarrying produced 
issues like damaging the environment and depleting fast, causing a shortage in natural 
aggregate. Thus, comprising the negative environment impact of polypropylene cap and the 
depletion of natural aggregate, utilize waste polypropylene cap as partial aggregate 
replacement in concrete has foreseen to become considerably effective solution for these 
issues. The development of polypropylene cap aggregate as construction materials are 
important to both the construction and plastic bottle recycling industry as it is essential to 
preserves our depleting natural resources. 
